Basic emergency medical care of patients with acute myocardial infarction: Initial prehospital characteristics and in-hospital complications  by Pressley, Joyce C. et al.
JACC Vol I, No.3
September 1984:487-92
-----------------------
Basic Emergency Medical Care of Patients With Acute Myocardial
Infarction: Initial Prehospital Characteristics and
In-Hospital Complications
JOYCE C. PRESSLEY, MPH, B. HADLEY WILSON, MD, HARRY W. SEVERANCE, JR., MD,
MARY P. RANEY, MED, RAY A. McKINNIS, PHD, MICHAEL W. SMITH, EMT-P,
MICHAEL C. HINDMAN, MD, GALEN S. WAGNER, MD
Durham. North Carolina
487
This prospective study documents the natural history of
the prehospital phase of 110 patients with acute myo-
cardial infarction transported by a basic emergency
medical system during a 22 month period. Ambulances
in a mixed urban-rural county were staffed by basic
emergencymedical technicianscertifiedin basic lifesup-
port and the administration of intravenous fluids. Sys-
tolicbloodpressure, pulse rate and cardiac rhythm were
noted for all patients at the time of ambulance arrival
and intermittently during transport. Analyses of patient
data were performed to determine the relation between
the occurrence of subsequent in-hospital urgent com-
plications and death and 1) patient delay time, 2) initial
pulserate, 3) initial systolic bloodpressure, and 4) initial
cardiac rhythm.
Several studies (1-7) have retrospectively analyzed the
outcome of patients with acute myocardial infarction when
managed with mobile intensive care. These studies generally
have suggested a decrease in hospital mortality and sup-
ported the widespread acceptance and implementation of
mobile intensive care for patients with acute myocardial
infarction. Mobile intensive care offers multiple possible
interventions for patients with a variety of presenting char-
acteristics. It is, therefore, necessary to determine which
patients would benefit from which aspects of mobile inten-
sive care. The answer requires the observation of patients
during the prehospital phase of acute myocardial infarction
who are transported by emergency medical technicians, but
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Twenty-three (21%) of the 110 patients died and 66
(60%) experienced at least one in-hospital urgent com-
plication. When initial rhythm, pulse rate and blood
pressure were considered, patients with hypotension had
a higher mortality rate than did those who were either
normotensive or hypertensive. The 10 patients with ini-
tial sinus bradycardia but no hypotension constituted a
subgroup with zero mortality.
These results identify high and low risk patient sub-
groups that may benefit from either providing or with-
holdinginterventions directed toward hemodynamic sta-
bilization during the prehospital phase of acute myo-
cardial infarction.
not managed with mobile intensive care. This would elu-
cidate the relation between the patients' initial character-
istics and their subsequent clinical course.
This prospective study reports the outcome of patients
with acute myocardial infarction managed by prehospital
basic emergency medical care in a community that had not
yet implemented a mobile intensive care system. Patients
were grouped according to initial prehospital characteristics
to determine the relation of these factors to in-hospital urgent
complications in the absence of prehospital interventions.
The results from this study can be used as a basis for 1)
identifying those who mayor may not benefit from mobile
intensive care, and 2) evaluating the effectiveness of mobile
intensive care systems in reducing the morbidity and mor-
tality of patients with acute myocardial infarction.
Methods
Patient population. Durham County Hospital Corpo-
ration provides ambulance service for the city and county
of Durham, North Carolina. The city has a population of
0735-1097/84/$3.00
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approximately 100,000 in a 40 square mile area centrally
located within the county. An additional 53,000 people re-
side in the remaining 260 square miles of the county. During
the study period, ambulances were staffed by basic emer-
gency medical technicians certified in basic life support and
administration of intravenous fluids (5% dextrose in water
or Ringer's lactate). When cardiac arrest was encountered,
cardiopulmonary resuscitation was performed without con-
current administration of drugs or electrical defibrillation.
Three area hospitals, Durham County General, Durham Vet-
erans Administration and Duke University Medical Center,
serve the county population. The 110 patients in the study
were transported to one of these three hospitals, nearly all
(101 patients) to either Durham County General or Duke
University Medical Center.
All patients transported by Durham County Hospital Cor-
poration ambulances for apparent acute cardiac events
during the 22 months from November 1, 1978 until Sep-
tember 1, 1980 were evaluated for inclusion in this study.
Patients in cardiac arrest on ambulance arrival at the scene
including those with subsequently documented acute myo-
cardial infarction have been previously reported (8). This
report includes all other patients transported in whom acute
myocardial infarction was subsequently documented during
hospitalization.
Protocol. Electrocardiographic recording was instituted
by the basic emergency medical technicians as soon as pos-
sible after ambulance arrival and was continued until arrival
in the hospital emergency department. All recordings were
evaluated by one or more of the investigators, and all cardiac
rhythms were defined by type. Systolic blood pressure and
pulse rate were noted for all patients at the time of ambulance
arrival and intermittently during transport.
Initial Killip class was determined as soon as possible
after the patient's arrival at the emergency department. In-
farct location was determined by electrocardiographic
changes on admission and subsequent recordings.
Definitions. The' 'prehospital phase" was the time from
onset of acute symptoms until the time of ambulance arrival
at the emergency department. "Patient delay time" was the
time from the onset of acute symptoms until the time a
phone request for ambulance assistance was received by the
communications center. Information concerning the "time
of onset of symptoms" was obtained by the medical tech-
nicians from the patient or bystanders or by hospital per-
sonnel after the patient's arrival in the emergency depart-
ment. "Response time" was the time from receipt of the
phone request for assistance until ambulance arrival at the
patient site. "Transport time" was the time from the arrival
of the ambulance at the patient site until arrival at the emer-
gency department. A time card stamped at the communi-
cations center recorded the time of receipt of the call, am-
bulance arrival at the patient site and arrival at the emer-
gency department.
Documentation ofan "acute myocardial infarction" was
determined during the hospital stay by 1) the presence of
transiently elevated serum levels of total creatine kinase and
the presence of the cardiac-specific isoenzyme, creatine ki-
nase-MB, and 2) either the presence of new 0.03 second or
greater Q waves (9) or the characteristic lactic dehydrogen-
ase isoenzyme reversal. Patients with creatine kinase-MB
but without either significant Q waves or the confirmatory
enzyme data were considered to have had only "suspected
acute myocardial infarction" (10) and are not included in
this study.
"Cardiac arrest" was determined by the medical tech-
nicians during the prehospital period and was defined as any
period of absolute absence of pulse and blood pressure.
Confirmation by electrocardiogram was required for docu-
mentation of ventricular tachycardia, ventricular fibrillation
or asystole. "Hypotension" was a systolic blood pressure
of less than 90 mm Hg, "normotension" was a systolic
blood pressure of 90 mm Hg or more but less than 160 mm
Hg and "hypertension" was defined as a systolic blood
pressure of 160 mm Hg or greater. "Bradycardia" was a
heart rate of less than 60 beats/min; "tachycardia" included
rates of 100 or more beats/min.
, 'Hospital morbidity" was the presence ofanyone ofsix
"urgent complications" including: I) ventricular tachy-
cardia or fibrillation, 2) second or third degree atrioven-
tricular (AV) block, 3) pulmonary edema, 4) cardiogenic
shock, 5) persistent hypotension, or 6) extension of infarc-
tion (1 I). In-hospital urgent complications included both
morbidity and mortality.
Data analysis. Analysis of the patient data included
comparisons of prehospital experience with morbidity and
mortality during hospitalization. Because delay times were
highly skewed, the Wilcoxon rank sum test was used for
analyzing the delay times of various groups. Patient delay
time was not used as a variable in the 21 patients for whom
it could not be determined precisely. All univariable anal-
yses utilized Fisher's exact test to determine the significance
of difference between values.
Results
Classification of ambulance calls. Approximately
21,540 calls for ambulance assistance were received during
the period of this study. Of these, 8,390 were canceled and
6,630 were for nonemergency transport. Of the 6,520 emer-
gency trips, 850 were for patients with chest pain, 190 for
patients in cardiac arrest and 340 for patients who were dead
on arrival of the ambulance at the scene.
There were 116 patients with acute myocardial infarction
(Table 1). Their mean age was 66 years with a predom-
inantly male sex distribution (63%) and a predominantly
white race distribution (85%). Thirty-four (29%) of the 116
study patients had anterior or lateral infarction, 33 (28%)
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Table 1. Patient Characteristics
Factor No.
bradyasystole in two. Two patients, one in each rhythm
category, survived to hospital discharge.
----------------------
*Standard deviation; trange; *six of these 116 patients were in cardiac
arrest on arrival.
had inferior or posterior infarction, 14 (12%) had infarction
involving more than one location and the location of the
infarction was indeterminate in 35 patients (30%). Fifty-
two patients (45%) were initially judged to be in Killip class
I; 22 09%) in class II, 19 (16%) in class III and 13 (11%)
in class IV. This designation was not obtained at the time
of hospital admission for 10 patients (9%). The mean patient
delay time was 159 minutes, mean response time was 7
minutes and mean transport time was 26 minutes.
In addition to the 116 study patients transported by the
basic emergency medical technicians, 365 other patients
(excluding interhospita1 transfers) were received through the
emergency departments and treated for acute myocardial
infarction during the study period at the two principal acute
care hospitals. The mortality rate for patients transported
by ambulance (21%) was not significantly different from
that of those arriving by other means (17%).
Six of the 116 patients with acute myocardial infarction
were in cardiac arrest when initially seen by the basic emer-
gency medical technicians. Ventricular tachycardia was
present in one patient, ventricular fibrillation in four and
asystole in one. Three of these patients died during hospi-
talization and three survived and were subsequently dis-
charged from the hospital. These six patients who were in
cardiac arrest at the time of ambulance arrival are reported
elsewhere (8) and will not be considered further in this
study.
Four of the 110 patients not in cardiac arrest at the time
of ambulance arrival did experience a cardiac arrest before
arrival at the hospital. The initial rhythm of these four pa-
tient- was sinus bradycardia in two and normal sinus rhythm
in two. One with sinus bradycardia and one with normal
sinus rhythm had accompanying hypotension. The rhythm
at the time of arrest was ventricular fibrillation in two and
Total no
Demographic factors
Mean age (yr)
Male
White
Historical factors
Hypertension
Diabetes
Congestive heart failure
Myocardial infarction
Angira
Times
Mean patient delay time (min)
Mean response time (min)
Mean transport time (min)
116*
65.7 ± 12.2* (38 to 92)t
73 (63%)
99 (85.3%)
56 (48.3%)
18 (15.5%)
10 (8.6%)
26 (22.4%)
40 (34.5%)
159 (0 to 1,174)t
7 (0 to 35)t
26 (2 to 88)t
Prehospital Characteristics and
In-Hospital Complications
Patient delay times. A documentable time of onset of
acute symptoms was available in 89 patients (81%). The
mean patient delay time was 159 minutes. No significant
differences were observed when patient delay times were
analyzed by age, race and sex. The mean patient delay times
were longer 1) for those younger than 60 years of age (192
minutes) than for those 60 years of age and older (140
minutes) (p = 0.20), 2) for white (167 minutes) than for
black (117 minutes) patients (p = 0.55), and 3) for men
(194 minutes) than for women (92 minutes) (p = 0.30).
Forty-four patients (49%) requested an ambulance less
than 1 hour after the onset of symptoms; 45 (51%) delayed
1 hour or more. Those patients who delayed less than 1
hour had a higher hospital mortality rate (23%) than those
who delayed 1 hour or longer (13%); however, this differ-
ence was not statistically significant.
Rate,rhythm andpressure. Among these 110patients,
66 (60%) had at least one in-hospital urgent complication
and 23 (21%) died (Table 2). At the time of initial prehos-
pital evaluation, an abnormal heart rate or systolic blood
pressure, or both, was present in 75 (68%) of the 110 pa-
tients. Of the 13 patients with hypotension, 7 (54%) also
had bradycardia and 1 (8%) had tachycardia. Of the 31
patients with hypertension, 3 (10%) had bradycardia and 9
(29%) had tachycardia.
The following three groups were considered separately:
group 1 included those patients with both normal heart rate
and normotension, group 2 included those with hypotension
and group 3 included those with hypertension. Of the 35
patients (32%) in group 1, 19 (54%) experienced urgent
complications and 2 (6%) died during hospitalization. Group
2 (hypotension) consisted of 13 patients (12%); 10 (77%)
experienced urgent complications and 9 (69%) died. Group
3 (hypertension) contained 31 patients (28%); 14 (45%) had
urgent complications and 5 (16%) died. Hospital morbidity
did not differ significantly among these groups, but there
was a higher hospital mortality rate in group 2. The mortality
rate in hypotensive patients (group 2) was significantly
higher than that of patients with either normotension and
normal heart rate (group 1) (p = 0.00002) or hypertension
(group 3) (p = 0.001).
The mortality rate of 16% for hypertensive patients
(group 3) was similar to that of 14% for all normotensive
patients. Within group 3, however, all five deaths occurred
in the group of 18 patients (28%) with a systolic pressure
of 160 to 180 mm Hg. None of the 13 patients with an
initial systolic blood pressure of more than 180 mm Hg died
during hospitalization.
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Patients with bradycardia (due to either sinus brady-
cardia or high degree AV block) were compared using their
initial accompanying systolic blood pressure recordings.
Those patients without hypotension had a significantly lower
mortality rate (p = 0.007) than did those with hypotension.
None of the 10 patients with sinus bradycardia but without
hypotension died. There were six patients who were initially
in high degree AV block. Three (50%) were also hypoten-
sive. Two of these, along with the one patient with AV
block but without hypotension, died during hospitalization.
Patients without hypotension or high degree AV block
were compared according to the presence or absence of
tachycardia. Among these 94 patients, the mortality rate
was 23% (7 of 30) in those with an initial heart rate of 100
beats/min or more versus 9% (6 of 64) in those with an
initial heart rate of less than 100 beats/min (p = 0.11).
Discussion
The mean age of 65.7 years for patients with acute myo-
cardial infarction in this study was slightly but not signifi-
cantly higher than 1) that reported in other studies (12,13),
or 2) that of patients with acute myocardial infarction (63.4
years) in Durham County during the same time period who
were transported by other means. The distributions of the
location of the infarction and KiIlip classes were unre-
markable for the study group. The mortality rate for patients
with myocardial infarction transported by ambulance was
not significantly different from that for those who arrived
by other means.
Patient delay time. At least 40% of cardiac mortality
has been reported to occur within I hour of the onset of
symptoms (1,14). Prolonged patient delay time before
calling for ambulance assistance is regarded as a significant
cause of death and has been considered to be the rate-
Table 2. Initial Patient Rhythm and Blood Pressure
limiting step in the effectiveness of mobile intensive care
programs (15-17). The mean patient delay time of 22/3 hours
in this study is slightly longer than that reported by Simon
et aI. (18) and less than the 3 to 6 hour delay times reported
in other studies (1,5,19). The delay time of less than 1 hour
in 49% of patients in this study compares favorably with
that of mobile intensive care systems. Hospital mortality
rate for 48 patients transported within their first hour of
symptoms was higher in this study of a basic emergency
medical care system (23%) than the rate of7% (3) and 9%
(14) reported in studies of mobile intensive care.
Hypotension. This study demonstrates a significantly
high risk in patients with initial systolic hypotension. Pre-
vious experimental studies (20) showed that an abrupt de-
crease in coronary blood flow occurs when perfusion pres-
sures decline below 60 to 70 mm Hg. This decline is pro-
portionately greater than the accompanying reduction in
myocardial oxygen consumption and could explain the ob-
served extension of the area of ischemic injury associated
with hypotension (21).
Hypertension. A previous study (22) of patients with
initial hypertension during acute myocardial infarction ran-
domly managed with and without antihypertensive therapy
concluded that treatment limited infarct size. Larger infarcts
have previously been correlated with increased mortality
(23,24). However, none of the 13 patients in our study with
marked hypertension (initial blood pressure of more than
180 mm Hg) died during hospitalization. In support of this
last finding is the work of Braunwald et al. (25), which
showed that elevation of arterial pressure in dogs increases
coronary blood flow proportionately more than myocardial
oxygen consumption. Because these results are confusing
and fail to indicate guidelines for intervening in patients
with initial hypertension during acute myocardial infarction,
further observations of the relation between early hyperten-
sion and subsequent mortality are indicated.
Hypotension Normotension Hypertension
(Sys < 90 mm Hg) (Sys > 90, < 160 mm Hg) (Sys > 160 mm Hg) Total
Sinus rhythm 5 (5%) 35 (32%) 19 (17%) 59 (54%)
Comp = 3 (60%) Comp = 19 (54%) Comp = 8 (42%) Comp 0= 30 (51%)
Death = 3 (60%) Death = 2 (6%) Death = 4 (21%) Death 0= 9 (15%)
Sinus bradycardia or 7 (6%) 10 (9%) 3 (3%) 20 (18%)
atrioventricular block Comp = 6 (86%) Comp = 7 (70%) Comp = I (33%) Comp 0= 14 (70%)
Death = 5 (71%) Death = I (10%) Death = 0 Death 0= 6 (30%)
Sinus or supraventricular 1(0.9%) 21 (19%) 9 (8%) 31 (28%)
tachycardia Comp = I (100%) Comp = 16 (76%) Comp = 5 (56%) Comp 0= 22 (71%)
Death = I (100%) Death = 6 (29%) Death = 1(11%) Death 0= 8 (26%)
Total 13 (12%) 66 (60%) 31 (28%) 110
Comp = 10(77%) Comp = 42 (64%) Comp = 14 (45%) Comp 0= 66 (60%)
Death = 9 (69%) Death = 9 (14%) Death = 5 (16%) Death 0= 23(21%)
Comp = complication; Sys = systolic blood pressure.
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Bradycardia, with or without hypotension. This study
showed an extremely high mortality rate for patients with
bradyc ardia and systolic hypotension managed by basic
emergency care alone. Warren and Lewis (26) previously
emphasized the risk associated with early hypotension ac-
companied by bradycardia. In contrast, patients with initial
sinus hradycardia but without systolic hypotension experi-
enced no subsequent in-hospital mortality. This is consistent
with previous studies (27) that have indicated that bradyar-
rhythnuas in some patients with acute infarction should not
be treated and with experimental animal studies (21,28,29)
that demonstrated that sinus bradycardia without hypoten-
sion has a beneficial effect on myocardial ischemia by re-
ducing myocardial demand for oxygen.
Tachycardia. Patients in this study with an initial heart
rate of 100 beats/min or more showed a tendency toward a
higher mortality. Several studies (30,31) suggest that cor-
onary blood flow may be reduced as much as 35% during
supraventricular tachycardias. Both hypotension and tachy-
cardia decrease coronary perfusion and may extend myo-
cardial ischemic damage (21). It will be important in sub-
sequent studies of mobile intensive care to determine if
management of either hypotension or tachycardia results in
improved survival in these higher risk groups.
Conclusion. The observation of simple variables such
as pulse rate, systolic blood pressure and cardiac rhythm at
the time of the initial prehospita1 evaluation permits the
stratification of risk of death during acute myocardial in-
farction. However, these observations do not permit such
stratification regarding hospital morbidity. The high mor-
tality rate in patients with initial hypotension indicates a
high risk group for whom prehospital intervention might be
designed. These data can be used as a basis for evaluation
of interventions directed toward the stabilization of the con-
dition of patients with acute myocardial infarction during
the prehospital phase.
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